ELECTRONIC DEVICE, APPARATUS USING THE SAME, 
AND METHOD OF READING OUT DATA 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present application claims priority from 

Japanese Priority Document JP 2000-241321, filed in the 
Japanese Patent Office on August 9, 2000, the entire contents 
of which is incorporated herein by reference. 
BACKGROUND OF THE INVENTION 

[0002] This invention relates to an electronic device 

suitable for use in an apparatus detachably mounted with 
respect to main equipment executing optional functions, the 
apparatus using the device, and a method of reading out data. 
More particularly, it relates to an electronic device having a 
shape identical to a memory card or a semiconductor memory 
unit similar thereto, being connected to a connection part of 
any of these units and executing optional functions, an 
apparatus using the device, and a method of reading out data. 
[0003] For example, there has been proposed an electronic 

device having the same shape as a memory card device 
detachably mounted with respect to main equipment or a 
semiconductor memory unit similar thereto, which is connected 
to the connection part of any of these memory units and 
executes optional functions. Namely, in such electronic 
devices, for example, provision of a connection function to a 
computer network or a communication function to the external 
world makes it possible to easily expand the scope of 
operation and use of the main equipment. 

[0004] If such device is, for instance, combined with the 

main equipment comprising a personal computer to execute the 
aforementioned functions, it is necessary to install driver 
software on the personal computer end serving as the main 
equipment for executing the functions. Hence, driver software 
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conventionally stored in a floppy disk or the like attached to 
the device is manually installed in the main equipment so as 
to execute the function by means of the driver software thus 
installed, 

[0005] In this case, however, the driver software of this 

type very often relies on the so-called computer operating 
environment including the computer model and the operating 
system. Thus, different software may be used depending on the 
operating environment of the personal computer serving as the 
main equipment. Consequently, in the aforementioned 

installation procedure, it becomes necessary to carry out 
complicated work by determining the proper computer operating 
environment for a specific computer and selecting the proper 
software for that computer operating environment. 
[0006] On the other hand, to reduce any complexity entailed 

in such work, take, for example, the case of an interface 
substrate for installation of an external memory unit, where 
the operating environment of the personal computer as the main 
equipment is fixed with such arrangements that automatically 
select the driver software for the external memory unit to be 
connected. However this unit may be effective for the 
existing function such as the external memory unit, but not 
for other functions whatsoever. 

[0007] In addition, as in the case of "Microsoft Windows 

98" (registered trademark of Microsoft Corporation, U.S.A.), 
what is used today is a system whereby the driver software of 
almost all commercially available equipment is built in the 
operating system so that when the equipment is connected, the 
driver software therein is put to use. This system is 
effective only with respect to equipment known when the 
operating system was formulated, and cannot be used for any 
other new equipment. 

[0008] The present invention is made for purposes of 
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resolving such a problem. That is^ the present invention is 
intended to resolve the problem that^ when an electronic 
device that can be detachably mounted to the main equipment is 
used to perform operations such as expansion of the existing 
function of the main equipment, conventional devices require 
such cumbersome work as driver software installation to 
execute an expanded function with regard to the main 
equipment, thus making it impossible to easily expand the 
existing function as described above. 
SUMMARY OF THE INVENTION 

[0009] There has been a need for an electronic device 

which, when mounted to main equipment, can execute any 
expanded function thereof simply by connecting to the main 
equipment without carrying out any additional work. 
[0010] According to an aspect of the present invention, 
software data for a plurality of devices are stored in a data 
memory unit of an electronic device, the software data being 
operable to execute the expanded functions with regard to a 
plurality of computer operating environments. The stored 
driver software data is output from the data memory unit to 
the main equipment. 

[0011] Furthermore, the software data may be stored in the 
data memory unit in terms of a file format. Keywords 
identifying the plurality of drivers and corresponding storage 
addresses at leaders of address spaces of the data memory unit 
may be stored and, further, the software data may be stored in 
the storage addresses corresponding to the keywords. 
[0012] Still further, according to another aspect of the 
present invention, there is provided an electronic apparatus 
including a main apparatus having a specific computer 
operating environment and an electronic device detachably 
mounted to the main apparatus for exchanging optional data 
with the main apparatus and for executing optional functions . 
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The electronic device includes a data memory unit and software 
data for a plurality of drivers stored in the data memory 
unit^ the software data being operable to execute the optional 
functions with regard to a plurality of computer operating 
environments, respectively. An identification unit in the 
main apparatus identifies the software data stored in the data 
memory unit, and obtains a selected one of the software data 
corresponding to the specific computer operating environment. 
[0013] Additionally, the software data may be stored in the 
data memory unit of the electronic device using a file format, 
and the selected one of the software data corresponding to the 
specific computer operating environment may be identified and 
obtained from the data memory unit using the file format, 
[0014] Alternatively, a plurality of driver keywords may be 
stored at leaders of address spaces of the data memory unit, 
so that the selected one of the software data corresponding to 
the specific computer operating environment may be identified 
and obtained from the data memory unit based on the keywords. 
[0015] Moreover, according to still another aspect of the 
present invention, in a main apparatus having an electronic 
device detachably mounted thereto, the main apparatus having a 
specific computer operating environment, there is provided a 
method of obtaining driver software data operable to execute 
the optional functions of the electronic device. The method 
includes storing in the electronic device software data for a 
plurality of drivers, the software data being operable to 
execute the optional functions with regard to a plurality of 
computer operating environments, respectively; identifying the 
software data stored in the electronic device; and 
transferring a selected one of the software data corresponding 
to the specific computer operating environment from the 
electronic device to the main apparatus. 

[0016] In addition, the software data may be stored in the 
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electronic device using a file format, and the selected one of 
the software data corresponding to the specific computer 
operating environment may be transferred based on the file 
format . 

[0017] Further^ the software data may be identified by 
using keywords identifying the plurality of drivers which are 
stored at leaders of address spaces in the electronic device, 
and the selected one of the software data may be identified on 
the basis of the keywords. 

[0018] When operations such as expansion of the existing 
function of the main equipment are performed, e.g., by means 
of using the electronic device detachably mounted to the main 
equipment, conventional devices require complicated work, for 
instance, at the time of installing the driver software for 
executing an expansion function with regard to the main 
equipment, making it difficult to expand the aforementioned 
function or the like with ease, whereas the electronic device, 
the apparatus using the electronic device, and the method of 
reading out data according to the present invention are able 
to resolve these problems easily. Accordingly, the present 
invention stores in the data memory unit of the electronic 
device software data for a plurality of devices for executing 
respective functions with regard to a plurality of computer 
operating environments, the driver software data thus stored 
being capable of being output to the main equipment, thereby 
enabling the installation of driver software to be 
automatically carried out and facilitating operations such as 
expanding the existing function of the main equipment simply 
by connecting the electronic device thereto. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The above and other objects and advantages will 
become apparent from the following detailed description when 
read in conjunction with the accompanying drawings wherein: 
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[0020] Fig. 1 is a schematic diagram of an electronic 
device and main equipment according to a preferred embodiment 
of the present invention; 

[0021] Fig. 2 is an external view of an electronic device 
according to the preferred embodiment of the present 
invention; 

[0022] Fig. 3 is a flowchart of a method of reading out 
data according to the preferred embodiment of the present 
invention; 

[0023] Fig. 4 is a diagram explaining the method of reading 
out data; and 

[0024] Fig. 5 is a diagram explaining the method of reading 
out data. 

DETAILED DESCRIPTION 

[0025] An electronic device according to a first preferred 
embodiment of the present invention is detachably mounted to 
main equipment, exchanging optional data therewith and 
executing optional functions. Preferably, the device includes 
a data memory unit in which a plurality of driver software for 
executing respective functions with regard to a plurality of 
computer operating environments is stored, and a device which 
outputs the plurality of driver software data stored in the 
data memory unit to the main equipment. 

[0026] Also, an apparatus according to a second preferred 
embodiment of the present invention uses an electronic device 
which is detachably mounted thereto, to exchange optional data 
therewith and execute optional functions thereof. The 
apparatus preferably includes a device which identifies a 
plurality of driver software data stored in a data memory unit 
of the electronic device for executing respective functions 
with regard to a plurality of computer operating environments 
and fetches proper driver software data corresponding to a 
specific computer operating environment thereof. 
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[0027] Further, a method of reading out data according to a 
third preferred embodiment of the present invention fetches 
driver software data from an electronic device which is 
detachably mounted to main equipment to exchange optional data 
therewith and execute optional functions thereof, and a data 
memory unit of which stores a plurality of driver software 
data to execute respective functions with regard to a 
plurality of computer operating environments. The device 
includes a device which identifies the plurality of driver 
software data for executing functions and fetches the proper 
driver software data corresponding to a specific computer 
operating environment thereof. 

[0028] Preferred embodiments of the present invention will 
now be described with reference to the drawings. Fig. 1 is a 
block diagram showing an electronic device of the first 
preferred embodiment according to the present invention and a 
configuration of the apparatus using the electronic device of 
the second preferred embodiment according to the present 
invention . 

[0029] On the left side of Fig. 1 is shown main equipment 
100 consisting of a personal computer as an example of the 
apparatus using the electronic device. The main equipment 100 
is made up of a microprocessing unit (MPU) 11, a random access 
memory (RAM) 12, an operation part 13, a read only memory 
(ROM) 14 in which a program, attribute information of a file, 
or the like are stored, or the like, all mutually connected 
via a system bus 15. 

[0030] And to the system bus 15 of the main equipment 100 
is connected and provided a media controller 16 to which an 
electronic device 200 is connected as a medium for executing 
external memory, expanding the existing function or the like. 
Namely, the media controller 16 is provided with an interface 
(not illustrated) which connects to the electronic device 200, 
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while memory driver software is provided for exchanging data 
at least with the electronic device 200 operating as an 
external memory unit. 

[0031] On the right side of the drawing is shown the 
electronic device 200, which has the same shape as a so-called 
memory card or a semiconductor memory unit similar thereto, 
e.g., as shown in Fig. 2. Further, the electronic device 200 
is detachably mounted to the main equipment 100, being 
electrically connected to an interface (not illustrated) of 
the media controller 16 via contacts 201 formed at its end. 
[0032] And an input/output functional block (Ethernet) 22, 
e.g., rendering connection to an external computer network, is 
provided to the electronic device 200 via a media side 
controller 21 connected to the foregoing contacts 201. Also, 
a data memory unit, e.g., a nonvolatile memory 23, is provided 
in the electronic device 200. Furthermore, in this memory 23 
is stored software data of drivers (Driver-A, Driver-B, 
Driver-C or the like) which drive the input /output functional 
block (Ethernet) 22 under respective environments. 
[0033] Namely, driver software data corresponding to all 
operating systems to be installed in the main equipment 100 
which may be connected thereto is stored in the memory 23. 
The memory 2 3 is connected to the media controller 16 of the 
main equipment 100 via the media side controller 21, whereas 
driver software data stored therein is selected and read out 
by the media controller 16. Thereby, the input/output 
functional block (Ethernet) 22 provided at the electronic 
device is driven according to control from the main equipment 
100. 

[0034] Fig. 3 shows a flowchart explaining the method of 
reading out data according to the third preferred embodiment 
of the present invention, 

[0035] That is, in Fig. 3, the processing starts, for 
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instance, by connecting the electronic device 200 to the main 
equipment 100. First, in step SI, it is determined whether 
the electronic device 200 has the memory 23; if the answer is 
"No" in step SI, the processing terminates. When it is 
determined that the electronic device 200 has the memory 23 at 
step SI, the process goes to step S2 in which it is determined 
whether the memory 23 has a memory region of driver software 
data. If the result is "No", the processing terminates as is. 
[0036] Further, when it is determined that there is a 
memory region in the memory 23 in step S2, the process goes to 
step S3 where the first data is checked. In step S4, whether 
all the data in the memory region has been checked is 
determined, and when the checking of all the data has been 
completed, i.e., "Yes" in step S4, the process terminates as 
is. If the checking of all the data has not yet been 
completed, i.e., "No" in step S4, the process goes to step S5, 
in which it is determined whether the data checked is proper 
data to be used with the specific computer operating 
environment of the main equipment 100. 

[0037] If the data checked in step S5 is the proper data to 
be used with the specific computer operating environment of 
the main equipment 100, the process is terminated after the 
driver software data fetched from the memory region of the 
memory 2 3 in step S6 is read by the media controller 16 of the 
main equipment 100. Also, when it is determined that the data 
checked is not the proper data, i.e., "No" in step S5, the 
next data is checked in step S7 and the process goes back to 
step S4. 

[0038] In this manner, out of the driver software data 
stored in the memory region of the memory 23 of the electronic 
device 200, the proper driver software data for use with the 
specific computer operating environment of the main equipment 
100 is selected and read. The thus-read driver software is 
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used to drive the input/output functional block (Ethernet) 22 
provided in the electronic device 2 00 following the control 
exerted by the main equipment 100. 

[0039] Accordingly, in these preferred embodiments, a 
plurality of driver software data for executing respective 
functions with regard to a plurality of computer operating 
environments is stored in the data memory unit of the 
electronic device, and the thus-stored driver software data is 
arranged to be output to the main equipment, thereby enabling 
operations such as driver software installation to be 
automatically carried out and facilitating expansion of the 
existing function simply by connecting the electronic device. 
[0040] In a case where the expansion of the main equipment 

function is to be implemented by using the electronic device 
detachably mounted to the main equipment, currently available 
devices require cumbersome work involving installation of 
driver software to expand the existing function with respect 
to the main equipment, making it impossible to carry out the 
aforementioned expansion of the existing function with ease, 
while, on the other hand, the preferred embodiments according 
to the present invention can easily resolve these 
difficulties . 

[0041] Namely, according to the foregoing configuration, no 
further work than that of installing hardware is required when 
the existing function is to be newly expanded, additionally 
preventing mistakes which may occur in installing a wrong 
combination of a device for expanding the existing function 
and a driver therefor, with a resultant operation failure. 
Moreover, when the main equipment is designed by taking this 
function into consideration, it is unnecessary to continuously 
store the driver when a function expander is not in use, 
thereby saving the amount of memory in the equipment and 
eliminating any chance of malfunction due to a driver 
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combination . 

[0042] In the foregoing preferred embodiment, the driver 
software data to be stored in the memory 23 may be stored, for 
example, by using a file format shown in Fig. 4. Characters 
placed between "/" in Fig. 4 indicate a directory, while those 
placed between "1" indicate a file name. Hence, in Fig. 4, 
under the "ROOT" directory, the "DRIVERS" directory is set up, 
and each file is set up in the "DRIVERS" directory. 
[0043] When a storage operation is made by using the file 
format, in checking to see whether or not there is a memory 
region in the memory 23 in step 32 mentioned above, presence 
of the "DRIVERS" directory is checked, and in identifying the 
driver corresponding to steps S4 through S7, it may be 
determined in terms of the file name in the "DRIVERS" 
directory. In this case, the file name may be easily 
identified by making up the file name, for example, through 
addition of an extension " . drv" to the name of the operating 
system as shown. 

[0044] Further, in the foregoing preferred embodiment, 
driver software data to be stored in the memory 2 3 may be 
stored, for example, as shown in Fig. 5, at the leader of the 
address in a character string of "d""R""I""V""E""R""S" which 
serves as the keyword. Moreover, the addresses corresponding 
to the respective driver names which serve as the keywords are 
stored, whereas from these stored addresses, each driver 
software data is committed to storage. 

[0045] When these keywords are used to conduct the storage 
operation, in checking to see whether there is the memory 
region in step S2 mentioned above, presence of the keyword 
"DRIVERS" is checked, and in identifying the driver 
corresponding to steps S4 through S7, it may be determined by 
identifying respective driver names. Note that identification 
of the driver names may be facilitated, for example, by using 
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the operating system name as shown in the drawing. 
[0046] The preferred embodiment has been described above 
for a case where only a single function of the Ethernet (I/O 
functional block) which performs connection to an external 
computer network is set up as an example, whereas a plurality 
of functions may be set up in the electronic device 200. 
Insofar as such electronic device 2 00 is concerned, for 
instance, by selecting one of the plurality of functions for 
the main equipment 100, it is possible to implement the 
selected function . 

[0047] Methods of installing driver software in that case 
may include a method of installing driver software for a 
function when that function is selected or a method of 
installing in advance the driver software corresponding to 
respective functions. Note that when the storage in the 
memory 23 takes the file format of Fig. 4, directories may be 
set up in terms of function, and when the keywords of Fig. 5 
are used, the keywords in terms of function may be set up to 
execute processing . 

[0048] Furthermore, in the preferred embodiment mentioned 
above, in the case where the checking procedure is terminated 
without reading the driver as a result of determinations in 
steps SI, S2, and S4, installation of the necessary driver by 
virtue of the conventional method may be carried out to 
perform operations such as expansion of the existing function. 
In that case, first, the main equipment 100 retrieves 
beforehand drivers held in the memory unit, and if the 
corresponding driver is located in this process, that driver 
is used, while if not located, a step may be taken to urge the 
user to introduce the necessary driver. 

[0049] In this manner, according to the electronic device 
described above, there is provided an electronic device 
detachably mounted to main equipment, exchanging optional data 
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therewith and executing optional functions, whereas it is 
equipped with a data memory unit wherein a plurality of driver 
software data for executing respective functions with regard 
to a plurality of computer operating environments is stored, 
whereupon, by providing a device which outputs the driver 
software data stored in the data memory unit to the main 
equipment, operations such as automatic installation of the 
driver software may be carried out, thus facilitating 
expansion of the existing function of the main equipment 
simply by connecting the electronic device thereto. 
[0050] Additionally, according to the apparatus using the 
aforementioned electronic device, there is provided an 
apparatus to which an electronic device is detachably mounted, 
and which uses the electronic device, carrying out an exchange 
of optional data therewith and executing optional functions 
thereof, whereupon, by providing a device which identifies a 
plurality of driver software data for executing respective 
functions with regard to a plurality of computer operating 
environments stored in the data memory unit thereof and 
fetches the proper driver software data corresponding to the 
specific computer operating environment, operations such as 
driver software installation may be automatically carried out, 
thus facilitating expansion of the existing function of the 
apparatus simply by connecting the electronic device thereto. 
[0051] Further, according to the aforementioned method of 
reading out data, there is provided a method of reading out 
data which fetches the driver software data from the 
electronic device detachably mounted to the main equipment, 
exchanging optional data with the main equipment and executing 
optional functions, the data memory unit of the electronic 
device storing a plurality of driver software data for 
executing respective functions with regard to a plurality of 
computer operating environments, whereupon, by providing a 
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device which identifies a plurality of driver software data 
for executing the functions and fetches the proper driver 
software data corresponding to the specific computer operating 
environment, operations such as installation of driver 
software may be automatically carried out, thus facilitating 
expansion of the existing function of the main equipment 
simply by connecting the electronic device thereto. 
[0052] Although the invention herein has been described 
with reference to particular embodiments, it is to be 
understood that these embodiments are merely illustrative of 
the principles and applications of the present invention. It 
is therefore to be understood that numerous modifications may 
be made to the illustrative embodiments, including 
modifications to the shape, size and arrangement of parts 
thereof, and that other arrangements may be devised without 
departing from the spirit and scope of the present invention 
as defined by the appended claims. 
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